IMPROVED SUPPORTING STRUCTURE FOR PLANAR HEAT 

PIPE 



BACKGROUND OF THE INVENTION 

The present invention relates to an improved supporting structure of a 

5 planar heat pipe. The supporting structure provides improved integration 
strength and temperature uniformity of the heat pipe, such that the more heat 
can be transferred thereby. 

The advancement of computer industry has developed a lot of high- 
precision electronic devices. Accompanying with the improved functions and 

10 operation speeds, these electronic devices generate more and more heat. To 
allow the electronic devices working under normal operational temperatures, 
how to efficiently dissipate the heat generated by these electronic devices has 
become an important topic for the research people in such industry. 

Figure 1 shows a conventional planar heat pipe la. The planar heat pipe 

15 la is mainly mounted on a central processing unit (CPU) 3a. The planar heat 
pipe la includes an upper lid 1 la and a lower lid 12a to construct a housing 10a 
and a hollow chamber 13a enclosed by the housing 10a. Wick structure 14a can 
be formed on the interior surface of the hollow chamber 13a, and an adequate 
amount of work fluid is introduced into the hollow chamber 13a. To prevent 

20 indention of the upper and lower lids 11a and 12a by vacuuming the heat pipe 
la, a support member 15a is installed in the housing 10a for increasing strength 
of the heat pipe la. 

However, the hollow chamber 13a of the heat pipe la must allow the work 
fluid to circulate therein. The support member 15a is not fully in contact with 

25 the upper and lower lids 1 la and 12a. Therefore, the vacuum process performed 

on the heat pipe la will still cause indention or recess of the upper and lower 

lids 1 la and 12a. Therefore, while integrating the heat pipe la with a heat sink 

2a, a surface contact cannot be obtained between the heat sink 2a and the heat 

l 



pipe la as shown in Figure 2. Therefore, a thermal resistance is resulted, and 
the heat dissipation effect is seriously degraded. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides an improved supporting structure for a 
5 planar heat pipe. The improved supporting structure improves the joint strength 
between the upper and lower lids of the heat pipe. The planarity of the housing 
is maintained by the improved supporting structure during vacuum process. 
Further, the thermal expansion caused by vapor pressure during phase transition 
of the heat pipe is prevented, such that the heat pipe can withstand strain and 
10 stress. 

The improved supporting structure provided by the present invention 
comprises a housing and a support member within the housing. The housing is 
a hollow enclosure that includes an upper lid and a lower lid. The upper and 
lower lids are engaged with each to form a close hollow chamber, and a 

15 working fluid is introduced into the hollow chamber. The support member 
includes a planar member perforated with a plurality of holes. The support 
member is sintered with the upper and lower lids by power metallurgy, such that 
the integration between the support member and the housing is enhanced, and 
the joint strength between the support member and the upper and lower lids is 

20 improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These, as well as other features of the present invention, will become 
apparent upon reference to the drawings wherein: 

Figure 1 shows a conventional planar heat pipe; 
25 Figure 2 shows a local enlarged view of Figure 1; 
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Figure 3 shows an exploded view of a heat pipe provided by the present 
invention; 

Figure 4 shows a top view of the heat pipe as shown in Figure 3; 

Figure 5 shows a cross sectional view along line 5-5 as shown in Figure 4; 

5 and 

Figure 6 shows the operation status of the heat pipe. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 3 shows an exploded view of a heat pipe provided by the present 
invention, and Figures 4 and 5 depict the top view and cross sectional view of 
10 the heat pipe, respectively. As shown, a planar heat pipe is provided, and the 
planar heat pipe includes a housing 1 and a support member 2 within the 
housing 2. 

The housing 1 is preferably a hollow enclosure with an upper lid 1 1 and a 
lower lid 12. The upper and lower lids 1 1 and 12 are preferably fabricated from 

15 good conductive materials such as copper. The upper and lower lids 1 1 and 12 
are engaged with each other to form a close hollow chamber 12, in which an 
adequate amount of work fluid can be injected. 

The support member 2 includes a planar member perforated with a 
plurality of holes. The support member 2 is preferably sintered with the upper 

20 and lower lids 1 1 and 12 by power metallurgy, such that the support member 2 
and the upper and lower lids 1 1 and 12 are integrated. To improve joint strength 
between the support member 2 and the upper and lower lids 11 and 12, as 
shown in Figure 4, the support member 2 is perforated with a first perforation 
region 21, a plurality of second perforation regions 22 and a plurality of third 

25 perforation regions 23. The first perforation region 21 is located at the center of 
the support member 2, the second perforation regions 22 are distributed around 
the first perforation region 21, and the third perforation regions 23 are 
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distributed between the second perforation regions 22 and a periphery of the 
planar member 2. In this embodiment as shown in Figure 4, the central first 
perforation region 21 includes a rectangular shape with four perpendicular sides. 
Each of the second perforation regions 22 is also configured with rectangular 

5 shape and extends from the respective side of the first perforation region 21. 
Therefore, the first and second perforation regions 21 and 22 form a central 
cross which define four peripheral regions in which the third perforation regions 
3 are distributed. The communication between the first, second and third 
perforation regions 21, 22 and 23 are blocked from each other by ribs 24 

10 protruding from the planar member 2 therebetween. However, channels 25 may 
be formed across the ribs 24 to establish fluid communications between the first, 
second and third perforation regions 21, 22 and 23. 

Thereby, an improved supporting structure for a planar heat pipe is 
constructed. 

15 As shown in Figure 6, as the support member 2 is fabricated by power 

metallurgy sintering, such that porosity exists in the support member 2. The 
work fluid in phase transition can thus flows between the perforation regions of 
the housing 1. Further, as the support member 2 is sintered with the upper and 
lower lids 10 and 1 1, the strength of the housing 1 is enhanced by the formation 

20 of the support member 2. Therefore, planarity of the planar housing 1 is 
maintained during vacuum process of the heat pipe. Therefore, while placing 
the heat pipe in contact with external heat sink 3 or central processing unit 4, a 
surface contact can be obtained. By a small amount of heat dissipating paste, a 
good heat dissipation efficiency can be obtained. 

25 Referring to Figure 4, during heat transfer, the heat generated by the 

electronic devices such as the central processing unit 4 is absorbed by the 
central portion of the heat pipe, such that phase transition of the work fluid in 
the first perforation region 21 occurs, and the work fluid is spread all over the 
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upper lid 10 attached to the heat sink 3. Therefore, the heat will be easily 
absorbed or dissipated by the heat sink 3, such that the work fluid is cooled 
down and condensed back to liquid phase and flows through the ribs 24 via the 
channels 25 towards the second perforation regions 22 or back to the first 

5 perforation region 21. Thereby, heat is circulated within the heat pipe to obtain 
the heat transfer and dissipation functions. 

This disclosure provides exemplary embodiments of the present invention. 
The scope of this disclosure is not limited by these exemplary embodiments. 
Numerous variations, whether explicitly provided for by the specification or 

10 implied by the specification, such as variations in shape, structure, dimension, 
type of material or manufacturing process may be implemented by one of skill 
in the art in view of this disclosure. 
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